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UNTTED STATES

‘Patent OFFICE.

CHARLES E. WARNER, OF

WAVERLY, KANSAS, ASSIGNOR TO ED\VARD F.

- SHELLABERGER, OF DE KALB, ILLINOIS.

WIRE=FABRIC MACHINE.

SPECIFICATION forming part of Letters Patent No. 622,406, dated April 4, 1899.
Application filed Septembel 24, 1898, Serial No, 691,807, (No model.)

To all whom it may concern:

Be it known that I, CHARLES E. WARNER,
a citizen of the United States, residing at
Waverly, in the county of Coffey and State
5 of Kansas, have invented a new and useful
VVue Fabric Machine, of which the following
is a specification.

My invention is a machine for making wire
fabrics especially designed for use as wire
fencing; and the object in'view is to provide
a machine by which the stay or cross filling

wires may be introduced in proper relation

to the longitudinal strands and at regular in-
tervals from each other and the cross or fill-
ing wires areinterlocked bysubstantial joints
with the intermediate strands and are twisted

securely at their ends around the selvage--

strands, all of the operations being effected
automatically, to the end that a strong and
durable fence fabric of neat design may be
manufactured expedltlously and economie-
ally.

The machine of my invention embodies the
following instrumentalities—to wit, mechan-
ism for introducing aregulated length of eross
or filling wire between the longitudinal cables
or strands; a looper mechanism by which the
cross or filling wire is bent or interlocked at
a number of places with such longitudinal
strands, such looper mechanism embracing
positively-actuated plungers, a series of rota-

table twisters in the intervals between the’

plungers, and pairs of stationary coacting
jaws in the vertical planes of the twisters and
operating in unison therewith to bend or de-
flect the cross or filling wire around the inter-

mediate longitudinal strands as the twisters

arerotated on their longitudinal axes; a knife
mechanism for the eross or filling wire, which
remains stationary during the fe_eding of the
cross-wire and the operation of the looper
mechanism and-which is actuated positively
to cut off the proper length of the filling-wire
before the fence fabric is drawn or passed
through the machine; selvage-carriers and
twisters for the ends of the cross filling-wire
and which are advanced in'a direction of the
fence fabric at the proper interval and are
engaged with the ends of the cross filling-wire
to twist the latter around the selvage-wires
in said carriers; a fabric feed mechanism em-

bracing a step-by-step rotatable drum and

-feed plungers, which work in unison with the
‘tubular selvage-carriers, the latter.operating

to twist the ends of the cross filling-wire
around the selvage-wires; a clencher-press,
situated adjacent to the looper mechanism
and in the path of the cross filling-wire, to
engage with the latter after it shall have been

.interlocked and twisted with the strands or

cables, and such clencher-press being actu-
ated positively to foreibly close and press the
series of loopsaround the longitudinal strands

55
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or cables to make tight joints therewith; a .

tension device for the intermediate longitu-

dinal strands arranged to operate in a man-
ner to ease the strain on the strands or cables

65

when the fabricis advanced and to exert pull .

or strain on such cables during the operation
of the looper mechanism; a frletlon cluteh
mechanism for actuating the winding-reel
continuously and adapted to yield or slip as
the bulk of the fabric increases on said reel,
so as to rotate the latter with a variable speed
in order to properly coil the fabrie; an im-
proved construction of the winding -reel
adapted to conveniently discharge the fabric
therefrom when said reel becomes filled, and
various actuating devices for the several
mechanisms to insure operation thereof in

unison for the automatic and continunouns pro-

duction of the completed fabric; and the in-
vention further consists in the novel combi-
nation of elements and in the construction
and arrangement of parts, which will be here-
inafter fully deseribed and claimed.

To enable others to understand the inven-
tion, I have illustrated a preferred embodi-
ment thereof in the accompanying drawings,
forming a part of this specification, and in
thlCh—

Figure 1 is a plan view of a wire-fabric ma-
chine constructed in aceordance with my in-
vention, the front end of such machiné being
in horizontal section on a plane above the
winding-reel. Fig. 2 is an elevation looking

at the right-hand side of the machine repre-.

sented by Fig.1. Fig. 3is an elevation of the
opposite or left-hand side of the machine,
Fig. 4 is a vertical longitudinal sectional ele-
vation, the plane of the seetion being indi-
cated by the dotted line 44 of Fig. 1. TFig. 5
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isa vertical transverse sectional elevation on
a plane contiguous to the looper mechanism
and the clencher-press mechanism, together
with the intermittent feed mechanism for the
cross filling-wire, the plane of section being
indieated by the dotted line 5 5 of Fig. 2, look-
ing in the direction indieated by the arrow.
Irig. 6 is another vertical transverse section
on a plane adjacent to the main driving-shaft
to illustrate the several cams thereon and
showing the means by which the tubular sel-
vage-carriers are reciprocated and the ten-
sion device for the intermediate cables or
strains is actuated, the plane of the section
being indicated by the dotted line 6 6 of Fig.
2, looking in the direction indicated by the
arrow. Fig. 7 is an enlarged detail sectional
elevation on the plane indicated by the dot-
ted line 7 7 of Fig. 1 through the stationary
boxing and twisters of the looper mechanism
and illustrating the clencher-press mechan-
ism. Fig. S8isan enlarged vertical transverse
sectional view through the rotatable twisters
of the looper mechanism, the plane of section
being indicated by the dotted line 8 Sof Fig. 7.
Fig. 9 is a similar transverse section on.the
plane indicated by the dotted line 9 9 of Fig.
7 and illustrating the stationary jaws in their
relation to the twisters and portions of the
plungers forming the looper mechanism, said
view alsoillustrating the position of oneof the
eross filling-wires previous to the rotation of
the twisters for interlocking said cross filling-
wire with the cables or strands. Fig.10isa
view similar to Fig. 9, but showing the plun-
gers of the looper mechanism in their raised
positions to deflect or bend the cross filling-
wire in the intervals between the rotatable
twisters and the jaws which coact therewith.
Fig. 11 is another similar sectional view, but
showing the plungers in their lowered posi-
tions, the twisters after they have been ro-
tated to interlock the eross filling-wire with
the cables or strands and with the jaws in en-
gagement with the looped portions of the
cross filling-wire, this view also illustrating
the twisting of the end portions of said cross
filling-wire with the selvage-strands. Fig.
12 is a detail end elevation showing the re-
ceiving end of the machine-frame with the
winding-reel and its associated devices, to-
gether with the guide devices for the selvage
and intermediate strands or cables. Fig. 13
is an enlarged fragmentary elevation of the
clutch-controlled gear by which the cross-wire-
feed mechanism is actuated intermittently
from a driving-lever actuated by the main
shaft. Fig.141isa vertical sectional elevation
of the clutch-controlled gear shown by Fig.
13. Tig. 15isan enlarged detail fragmentary
section of one of the heads forming a part of
the winding-reel to illustrate the detachable
connection of the reel-bars to the reel-head.
Fig. 16 is a diagrammatic detail elevation of
the means by which the guide-plate for the
cross filling-wire may be actuated automatiec-
ally and be lifted out of the path of the cross-

wire after the latter has been locked with the
longitudinal strands or cables for the purpose
of retracting the guide-plate previous to ad-
vancing or feeding the fabric through the ma-
chine. Fig. 17 is a detail perspective view of
one of the lifting-levers, which is designed to
be operatively connected to one of the plun-
gers of the looper mechanism and to be actu-
ated from a cam-shaft which controls the
looper-plungers, the knife mechanism, and
the movable head of the clencher-press. Iig.
18 is a detail perspective view of . the swing-
ing guide-plate for the cross filling-wire and
which lies adjacent to the plungers and twis-
ters of the looper mechanism. Tig. 19isa de-
tail perspective view of one of the tubular sel-
vage-carriers and twisters for the end of a
cross filling-wire and showing the feed-bar as-
sociated therewith by which the fence fabric
may be in part advanced in the direction of
the length of the machine. Ifig. 20 is an en-
larged detail sectional elevation through the
reel-driving shaft and the spring-controlled
friction-clutch therefor. Fig. 21 is a detail
perspective view of one of the series of the
rotatable twisters. Fig. 22 shows views in ele-
vation illustrating the mutilated bevel-gears
on the main driving-shaft and the longitudi-
nal counter-shaft, respectively, to show the
peculiar formation of the working faces of said
gears by which the counter-shaft is driven in-
termittently. Fig. 23isa fragmentary detail
of the means for reciprocating the tubular sel-
vage-carriers and twisters for the ends of the
cross filling-wire. Tigs. 24 to 27, inclusive,
are enlarged diagrammatic views illustrating
the several positions of a pair of the twisters
and the plunger working in the interval be-
tween said pair of twisters and two pair of the
jaws, such views illustrating the various steps
in the formation of interlocking the cross fill-
ing-wire with two adjacent strands or cables.
Fig. 281s a fragmentary elevation of the knife
mechanism by which the proper length of
the cross filling-wire is cut off subsequent
to the interlocking of such filling-wire with
the longitudinal strands and previous to the
advancement of the fabric to permit the tu-
bularselvage-carriers to twist the ends of such
cross filling-wire around the strands and to
present thelooped filling-wire and the strands
in proper position to the bed and movable
jaw of the clencher-press for the latter to
tightly clench the cross looped filling-wire
around the strands. TFig. 29 is a detail frag-
mentary elevation of the driving-lever by
which the elutch-controlled gear for the cross-
wire-feed mechanism is actuated from a cam
on the main driving-shaft. T'ig. 30is a detail
fragmentary view of one of the levers, camns,
and connecting-rods for the movable head of
the clencher-press. Iig. 31 is a detail per-
spective view of one of the fixced guide-fin-
gers for the cross filling-wire, which finger
lies adjacent to one of the tubular selvage-
carriers and the looper mechanism. Ifig. 32

is a detail fragmentary section of a part of
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the stationary boxing and housing -and the
swinging guide-plate, which is hinged to said
boxingor housing, the dotted lines represent-
ing the raised position of said guide-plate.
Fig. 33 is a detail elevation, on a reduced
scale, of the rocking tension device for the
intermediate strands.or cables and illustrat-
ing the means by which this tension deviee is

operated automatically. Fig. 384 is an én--

larged detail view of one of the lags which
enters into the construction of the take-up
drum and showing the position of the strand
and one crossed filling-wire to the lugs on said
drum-lag. S

Like numerals of reference denote like and
corresponding parts in each of the several fig-
ures of the drawings. -

1 designates a suitable frame which may be
constructed substantially as represented by

the figures of the drawings to sustain the sev-

eral operating mechanisms of the machine;
but as the details of this main frame may be
varied by the skilled constructor in many re-
spects I do not deem it necessary to specifie-
ally describe each part of this main frame ex-
cept as it relates to the operating mechan-
isms, as will hereinafter appear. The power
necessary for the operation of the machine is
communicated to a sunitable power-shaft 2,
which is arranged transversely across the ma-
chine near its front end and is' journaled in
proper bearings on the frame-1, and, as rep-
resented more clearly by Figs. 1 and 2 of the
drawings, this shaft 2 is equipped with the
power-pulley 3, around which travels the belt
4, adapted to be driven from an overhead
line of shafting. (Not shown.)

5 designates the main driving-shaft, which
is arranged transversely across the machine,
contignous to the power-shaft 2, and is jour-
naled in proper bearings on the frame, and
this driving-shaft earries a plurality of cams,
a pair of sprocket-gears, and a driving con-
nection for the take-up drum, whereby all of
the mechanisms of the machine may be actu-
ated from the main shaft 5. This maindriv-
ing-shaft is operatively connected with the
power-sliaft 2 through the intermeshing gears
6 6%, secured, respectively, to the power-shaft
and the main shaft, (see Figs..1, 2, and 6,)
and this main shaft in turn drives a longitu-
dinal counter-shaft 7, which is arranged be-
tween the sides of the frame 1, near the left-
hand side thereof, (see Figs. 1, 5, and 6,) said

counter-shaft being journaled in bearings 8, |

which are secured to certain cross-sills of the
framel. The main driving-shaftrotates con-
tinuously in one direction; but the counter-
shaft is driven in one direction intermit-
tently through mutilated bevel-gears, which
are indicated more clearly by Figs. 4, 6, and
22,
a suitable way on the main shaft 5, contigu-
ous to one end of the counter-shaft, and this
pinion 9 is provided with a blank face 10 be-
tween the series of teetli 11. The other mu-

tilated bevel-gear 12 is secured tothe end of

The driving bevel-pinion 9 is secured in

the shaft adjacent to the driving bevel-pin-
ion 9 on the main shaft, and said bevel-gear
12 has two blank spaces 13, which are be-
tween the two series of teeth 14 on the work-

70

ing face of said bevel-gear 12, the blank -

spaces 13 between the series of teeth lying at
diametrically opposite sides of the bevel-gear.
In the rotation of the main driving-shaft the
driving bevel-gear 9 engages with one series
of teeth 14 on the bevel-gear 12 of the coun-
ter-shaft 7 to partially rotate the counter-
shaft on each complete revolution of the main
driving-shaft, and on the next complete revo-
lution of the driving-shaft the teeth 11 of the
driving bevel-gear 9 mesh with the other se-
ries of teeth 14 on the driven bevel-gear 12,
whereby the counter-shaft is actuated inter-
mittently and progressively to be turned one
complete revolution on its axis as the main
driving-shaft makes two revolutions. Inthe

75
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intervals between the semirevolution of the .

counter-shaft the blank faces 10 and 13 of the
two gears 9 12 are opposed to each other, and
thus the counter-shaft remains at rest and in
alocked position while the main driving-shaft
completes its-rotation, whereby the counter-
shaft is adapted to actuate the reciprocating
rack-bar for the twisters of the looper mech-
anism in unison with the several working ele-
ments of the machine.

To support the rotatable twisters and the
stationary jaws which coact therewith and
which twisters and jaws form elements of the
looper mechanism, I employ a stationary box-
ing or housing 15, which is arranged trans-
versely across the machine at a suitable place
between the take-up drum and the winding-
reel. This boxing or housing is represented
by Figs. 1 to 5 and 7 to 11, inclusive, and, as
shown more clearly by Fig. 7, said -housing
comprises a front plate 16, a back plate 17,
and a bed-plate 18, all of which are secured
firmly in place in a suitable way on the main
frame. The front and back plates of the
housing are spaced in parallel relation to ac-
commodate between themselves the series of
rotary twisters and the rack-bar by which
the twisters have axial movement imparted
thereto, and said plates 16 17 are provided
with series of openings 19, which are in aline-
ment, with each other to constitute the jour-
nal-openings 19 for the series of twisters 20.
(See Figs. 1, 4, 7, 8, and 21.) Each twister
consists of a shaft 21, a gear 22, having the
journals 23, and the longitudinal grooves 24
24* in diametrically opposite faces of the

twister-shaft, and each twister has its jour-

nals 23 fitted loosely in the openings or bear-
ings 19 of the two housing-plates, so as to
support said twister in the boxing or housing
without permitting its grooved shaft 21 to
bearin said openings 19, (see Fig. 7,) whereby
the wires forming each strand or cable may
slide or travel through the grooved shaft of

.the twister without coming in contact with

the boundary-walls of the journal-openings
in which the twister is mounted. The series
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of twisters are arranged in the same horizon-
tal plane within the boxing or housing for the
purpose of having the toothed edge 26 of a
driving rack-bar 25 mesh or engage therewith
for the purpose of simultaneously rotating all
the twisters of the series, and this driving
rack-bar is arranged to travel in openings 27
at the extremities of the boxing or housing
(see Tig. 8) and also to rest upon the exten-
sions or brackets 28, which support the hox-
ingor housing in a fixed position on the frame
and also maintain the driving rack-bar in
parallel relation to the series of twisters to
attain the proper intermeshing of the gears
and rack-Lars. The driving rack-bar 25 is
reciprocated at suitable intervals from the
longitudinal ecounter-shaft 7 by the operative
connections illustrated by Fig. 5. A driving-
lever 29 is disposed in a vertical position at
the right-hand side of the machine, and it is
fulerumed at its foot to a fulerum-block 30,
fixed to one of the base-sillsof the main frame.
The end of the counter-shaft 7 which isremote
from the main driving-shaft 5 terminates sub-
stantially in the vertical plane of the rack-bar-
driving lever 29, and to this end of the shaft
7 is fixed a crank-arm 32, adapted to rotate
with the shaft. The upper extremily of the
driving-lever 29 is connected to one end of
the rack-bar 25 by a link 33, having its ends
pivoted, respectively, to the rack-bar and the
driving-lever, and the crank-arm 32 of the
counter-shaft 7 is connected with this driv-
ing-lever by a pitman 34.. One end of the
pitman 34 is pivoted, as at 55, to the crank-
arm 32, and the other end of said pitman is
pivoted, as at 37, to a sleceve 36, which is
slidably fitted on the driving-lever 29 and is
adapted to be made fast thereon by the bind-
ing-serews 38, which are carried by the sleeve
and adapted to impinge against the lever 29.
The throw or movement of this driving-lever
29 may be varied by shifting the adjusting-
sleeve 36 toward or from the fulerum of said
lever, and thus the Iength of the stroke of the
reciproeating rack-bar 25 may be varied to
rotate the twisters 20 more or less, while the
rocking of the longitudinal counter-shaft re-
mains constant; but the binding-screws 38
are adapted to hold the adjustable sleeve 56
firmly in proper position on the driving-le-
ver 29.

The ends of the twisters 20 open through
the face of the back plate 17, forming a part of
the transverse boxing or housing 15, as shown
by Figs. 7 to 11, inclusive, and two series of

- jaws 39 40 are disposed adjacent tothese ex-

6o
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posed rear ends of the twisters, as shown more
clearly by Fig. 9. The upper series of jaws
39 are secured in a suitable way to the hous-
ing-plate 17 to lie above the exposed ends of
the twister-shafts 21, while the other series
of jaws 40 are also secured to the housing-
plate 17, and they assume positions below the
exposed ends of the twister-shafts. The jaws
of each series are fixed to the housing-plate
17 in the same horizontal plane, and the two

series of jaws are arranged in close relation
to the twister-shafts 21, soas to leave narrow
spaces between the twister-shaft and the op-
posing faces of the jaws, in which spaces the
loops of the cross filling-wire are adapted to
be drawn by the partial rotation of the twist-
ers so as to bring the looped portions of the

“cross fllling-wire in engagement with said

jaws, whereby the jaws serve to deflect the
looped filling-wire into contact with the wires
of the cables or strands and insure the proper
bending of the cross filling-wire around the
strand-wires, ag represented by Fig. 11. The
jaws 39 40 are disposed in pairs on opposite
sides of the horizontal plane of the twister-
shaft, and the jaws of each pair lie in the
same vertical plane with the twister-shaft,
which is disposed between their working faces.

It will be understood that the several pairs
of stationary jaws and the rotatable twisters
constitute in part the looper mechanism, and
the remaining elements of this looper mech-
anism of my machine are formed by a series
of reciprocating plungers 41, which are ar-
ranged in the intervals between the pairs of
jaws and the twisters, so as to reciprocate
across the horizontal space between the work-
ing faces of the jaws and the horizontal plane
of the rotatable twister-shafts, whereby the
plangers, after the filling-wire shall have been
introduced between the wires forming the ca-
bles or strands, are adapted to act on the fill-
ing-wire so as to bend the latter at a number
of points between the series of twisters, as
shown by Fig. 10, preliminary to the rotation
of the twisters for the formation of the loops
which are designed to be interlocked with the
wires forining the intermediate strands or ca-
bles. These plungers have stems 44, which
are slidably fitted in and guided by openings
42, formed in the bed-plate 18 of the housing
or boxing, and each plunger is formed with
an enlarged head 43, which may be grooved
to insure the proper engagement of the plun-
ger-head with the filling-wire. The plungers
are normally depressed below the horizontal
plane of the twister-shafts and the working
faces of the jaws by coiled springs 45, which
are fitted loosely on the plunger-stems to have
their upper ends seated against the housing
bed-plate 18, while the lower ends of said
springs rest upon collars 45*, which are se-
cured to the plunger-stems at points interme-
diate of theirlength. (See Fig.5.) Theplun-
gers of this looper mechanism are positively
raised at the proper interval in the operation
of the machine by a series of levers 47, which
are arranged in the same horizontal plane im-
mediately above the base of the main frame
1. Theselevers are entirely independentone
from the other, and at their rear ends they
are hung loosely on acommon pivot-shaft 48,
which is arranged transversely across the ma-
chine near the take-up drum, and this shaft
is mounted in suitable pillow-blocks 49, se-
cured to the base of the machine-frame. One

of these levers 47.is represented by Fig. 17 of
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the drawings as having a slotted and perfo-
rated heel to properly fit on the pivotal shaft
48. -The lever is also provided with a forked
free end to receive the lower.extremity of one
of the plunger-stems, atid at a point interme-
diate of its length this lever is slotted and
provided with a cam-shoe 47* to receive a eam
on the cam-shaft, said lever. being held in
proper relation to its cam by means of the
guide-lugs 47° all as clearly shown by Fig.
17. The lower ends of the series of plunger-
stems are provided with collars 50, which rest
upon the forked free ends of the lifting-levers
47, and thelower extremities of said plunger-

‘stems are loosely fitted in a guide-bar 51,

which is sunitably secured to the base of rhe
main frame. The plungers are thus guided
by having their stems slidably fitted in the
bed-plate 18 and the guidé-bar 51, and these
plungers are adapted to be positively lifted
by the action of the lever 47, against which
act a series of cams on a cam-shaft 52. This
cam-shaft is arranged transversely across
the machine below the series of levers 47,
and it is journaled in bearings 53, which
are secured to the base of the main frame 1.
The shaft 52 has a series of lifting-cams 54,
which are disposed in correspondm(r posi-
tions in relation to each other and are spaced
at proper intervals to ride against the cam-
shoes of the levers 47, said cams arranged
to play in the spaces | between the guide- lu«rs
47" of the lifting-levers, so that the levers
cannot assume p051t10ns out of line with the
cams. This cam-shaft 52 has one end thereof
extended or projected beyond the bearing 53
at the left-hand side of the machine, cmd to
this extended end of said shaft is seeured a
sprocket-wheel 55, which is driven by an end-
less sprocket-chain 56 from a sprocket-wheel
57 on the end of the main driving-shaft 5,
whereby the cam-shaft is rotated contmu-
ously and its cams actuate the lifting-levers
at proper intervals to raise the plunger’s 41.
The series of rotatable twisters are de-
signed to carry the intermediate strands or
cables which are to be joined by interlock-
ing looped connections with the cross filling-
wires; but.the longitudinal selvage-strands
are fed or carried thmuoh the machme with-
out permitting them to come in engagement
with the 1ntermed1ate strands or eables by a
pair of tubular selvage-carriers 58, which iso-
late the selvage strands or cables from the in-
termediate cables. The tubular selvage-car-
riers are in the form of hollow shaftsarranged
in substantially horizontal positions on oppo-
site sides of the series of twisters and near
the side beams of the main frame, and these
tubular selvage-carriers aré peculiarly con-
structed and operated .for the purpose of
twisting the ends of the cross filling - wire
alound the selvage-wires, whereby the sel-
vage-carriers serveinadual capacity tomain-
tain the selvage-wires at the proper distance
apart and totwist the endsof the filling-wires
around the selvage-wires. The longitudi-

nally-disposed selvage-carrier shafts 58 are

fitted loosely in openings 59, which are formed
in the transverse box or housuw 15 at points
beyond the journal-openings f01 the series of
twister-shafts, and these openings 59 for the

tubualar selvage-carriers and cross-wire twist-

ers lie in the horizontal plane of the journal-

-openings 19, so that all the strands or cables

of the fence fabric may lie in the same hori-
zontal plane as sald strands are carried
through the machine. The rear ends of the
tubular selvage-carriers and cross-wire twist-
ers 58 are supported in the openings 59 of
the boxing or housing, so that said carriers
and twisters 58 may rotate freely on- their
longitudinal axes, and also reciprocate end-
wise in the direction of their length within
said opening, and the front ends of these tu-
bular carriers and twisters 58 are supported
by rocking arms 60. The means forsupport-
ing the front ends of the tubular carriers and
twisters 58 and for reciprocating the same are

-shown by Figs. 6 and 23, by reference to which

it will be seen that the levers 60 are rigidly
secured o a transverse rocking shaft 61, which
is supported in suitable bearings 62 on the
sides of the main frame. The upperends of
the long arms 78 of said rocking levers 60 are
plvotally attached at 63 to sleeves 64, which
loosely embrace the hollow shafts forming the
carriersand twisters 58,and said hollow shafts
are thus mounted in the sleeves 64 to be ro-
tated freely therein by the means presently
described. With these reciprocating hollow
shafts 58, which form the selvage-carriers and
filling-wire twisters, are as§ociated the feed-
bars 65, that assist the take-up drum in ad-
vancing or feeding the fabric through the ma-
chine after the filling-wire shall have been
interlocked with the intermediate cables or
strands. These feed-bars 65 lie alongside of

.the hollow shafts 58, and they play idly

through openings 66, which are formed in the

| transverse boxing or housing 15 in positions

between the end twisters of the series and the
hollow shaft 58. The free ends of the feed-
bars where they protrude in rear of the box-
ing or housing have the notches 67, as shown
more clearly by Fig. 19, to enable said feed-
bars to properly engage with the cross-wire
after it is interlocked with the longitudi-
nal strands and on the rearward movement
of the carriers and twisters 58. These feed-
bars are loosely connected with the carriers
and twisters 58 to travel therewith; butsuch
connection does not permit the feed-bars to
rotate with the twisters and carriers 538, which
are driven continuously in one direction by
suitable driving devices. As shown more
clearly by Fig. 19, the feed-bars are provided
at their front ends with the loose sleeves 68,
which are fitted loosely on the tubular car-
riers and twisters 58, so as to permit the lat-
ter to rotate freely within the sleeves, and
the travel of the feed-bar, with the carriers
and twisters, is effected by means of the col-
lars 69, secured on the carriers and twisters
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at opposite ends of thesleeves 68. The means
for rotating the tubular shafts 58 consist of
the pulleys 70, which are keyed at 71 to said
shafts 58 in order to permit the pulleys to
travel on the shafts when the latter are im-
pelled by cams on the main driving-shaft5,and
around these pulleys 70 pass the driving-belts
72, which are driven from pulleys on an over-
head line of shafting. (Not shown.) These
belts and pulleys serve to rotate the hollow
shafts 58 continuously in one direction; but
said shafts 58 are reciprocated at intervals by
cam connections with the shaft 5. Thecams

73 are rigidly secured on the shaft 5 in posi-
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tions adjacent to the short arms 76 of the
rocking levers 60, and these short arms are
preferably provided with friction-rollers 77,
which are arranged to ride upon the cams, so
as to vibrate or rock the levers G0 in a man-
ner to force the slecves 64 against the collars

74, which are fast with the hollow shafts 58.

The endwise movement of the hollow shaft 58
in both dirvections iseffected positively by the
rocking levers (0, which are driven by the
cams 73, and the sleeves 64 arve arranged to
travel or play between the stop-collars 74, se-
cured to said tubular shafts 8. These hol-
low shafts £8 are slidably fitted in bearings

.of standards 75, secured to the transverse
2

beam 85 of the main frame,whereby the stand-
ard 75, the openings 59 in the boxing or hous-
ing, and the rocking arms or levers 60 serve

“to support the selvage-carrier and filler-wire-

twisting shafts properly in the machine. The
protruding rearend of this carrierand twister
shaft 58 is provided with inclined notches or
faces 79, which terminate in shoulders 80, ar-
ranged at diametrically opposite sides of the
shaft, and after the filling - wire has been
twisted with the strands of the twisters and
said filling-wire has been severed by the ac-
tion of the knife mechanism the shoulders 80
of these carrier and twister shafts 58 are
caused to engage with the ends of said filling-
wire, so that the shafts will twist the ends of
the filling-wire around the selvage-wires, as
shown by Fig. 11.

It will be understood that the tubular car-
rier and twister shafts 58 are maintained in
their retracted positions during the operation
of looping the cross filling-wire around the
intermediate strands, so that the notched
ends of the shaft 58 will be free from engage-
ment with the crossfilling-wire; but when the
said shafts 58 are reciprocated by the cams
and two-armed rocking levers the feed-bars
G5 and the shafts areadvanced to engage with
the cross filling-wire, whereby the notched
ends of the feed-bars move the filling-wire
from a position between the jaws 39 40, and
the shouldered ends of the rotary shafts 58
engage with the ends of the filling-wire to
twist the same around the selvage-wire.

I will now proceed to describe the mechan-
ism by which the length of wire to form the
cross filling-wire may be introduced between
the wires forming the intermediate cables or

Tig. 24.

strands, and in this connection I desire to call
attention to the faét that the pairs of wires
forming such intermediate cables are held
in spaced parallel positions by the pairs of
grooves in the twister-shafts, so that the cross
or filling wire may readily be introduced and
passed between the pairs of wires of the in-
termediate strands when the twisters and

70

75

plungers are in the positions indicated by the -

full view, IFig. 9, and the diagrammatie view,
This cross-wire feed mechanism has
a bracket or frame 81, which is erected or sup-
ported at the left-hand side of .the machine-
frame, as shown by Fig. 5, and on this bracket
is rigidly secured a vertically-slotted or open
standard 82, which is adapted to carry bear-
ing-blocks 83 84. (Indicated by dotted lines
in-said Fig. 5.) The transverse beam 85 on
the machine-frame in advanee of the boxing
or housing is also provided with a pair ‘of
bearings that lie in substantially the horizon-
tal plane of the bearings 83 8% in the stand-
ard 82, and in these pairs of .bearings are
journaled horizontal shafts 86 87, which are
disposed longitudinally of the machine, at the
left-hand side thereof. The shaft 86 is de-
signed to be driven positively by cluteh-con-
trolled connections with a cam on the main
driving-shaft 3, and this shaft 86 is geared,
through the intermeshing gears 86*, with the
shaft 87, whereby the shaft 56 serves to drive

the shaft 87, and the two shafts 86 87 are ro-

tated in opposite directions simultaneously
at uniform speed. The ends of the shafts
adjacent to the boxing or housing are pro-
vided with the feed-rolls 83 89, which are dis-
posed one above the other and closely to-
gether, so as to grip and feed the wire which
passes between their working faces, and the
bearing for the upper shaft 87 is arranged to
have alimited sliding movement in the stand-
ard 82. This bearing, the shaft, and the feed-
roll 89 are normally pressed toward the feed-
roll 88 of the shaft 86 by means of alever 90,
carrying the weight 91, and this lever is ful-
crumed at 92 on the standard 82 and is con-
nected with an adjustable post 93, whereby the
weighted lever normally depresses the feed-
roll 87 to insure the proper frictional gripping
of the filling-wire Ly the positively-driven
rolls of the feed mechanism. The wire is led
from a reel or bobbin through a train of idler
guide-rolls 94,which are supported in the hori-
zontal plane of the feed-rolls 88 89 by a suitable
frame 95. Tension devices 96 are disposed
between the feed-rolls, the train of idler-rolls,
and the knife mechanism, and the plates 96
of such tension devices are supported by
standards 97, one of which is secured to the
bracket 81 and the other to the bed-plate 18
of theboxing orhousing.  (See Fig. 5.) The
adjustable clamping-plates 98 of the filling-
wire tension devices are held upon the plates
96 by the bolts 99. The wire from the reel
passes through the train of guide-rolls 94,
thence through one tension device, thence
tlirough the feed-rolls, and finally through
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{he other tension device to the knife mech-
anism. The feed-rolls of the mechanism for
the filling-wire are rotated positively at in-
tervals, and when these rolls are at rest the
feed-wire is not advanced to the twisters of
the looper mechanism. The means for actu-
ating the rotating shaft 86 of the filling-wire
feed mechanism are shown by Figs. 1, 3, 13,
and 14 of the drawings. On the shaft 80 is
rigidlysecured a bevel gear-pinion 100, which
meshes with the teeth of a cluteh-controlled
bevel-gear 101, which is rigidly mounted on
a horizontal shaft 102, arranged transversely
across the machine in an elevated position
between the main driving-shaft 5 and the
boxing or housing 15, as shown more clearly
by Plos 1,3, and 4 of the drawings. The
clutch controlled gear 101 ispr 0v1ded with an
annular flange 103, (see Figs. 13 and 14,) and
loosely fitted to the shaft 102, adjacent to the
flanged face of this clutch-gear101,isa clutch
plate or hunb 104, which is loosely mounted on
the shaft 102. This clutch plate or hub car-
ries a series of clutch-arms 105, which are
disposed on that face of the plate or hub
which is opposed to the flange of the gear
101, so that the clutch-arms lie in the vertical
plane of the annular flange 103 and in posi-
tion for their beveled outer extremities to en-
gage with said flange. These cluteh-arms
are normally pressed toward the flange of the
gear 101 by means of the coiled springs 106,
so that as the plate or hub 104 is vibrated in
one direction the clutch-arms 105 will fric-
tionally engage with the flange of the gear
101 to turn the latter positivelyin one direc-
tion; but the clutch-arms 105 are pivotally
attached to the plate or hub 104 to insure the
disengagement of said arms from the flange
of the gear-101 when the plate or hub 104 is
rocked in the reverse direction, whereby the
cluteh mechanism operates to rotate the shaft
102 with an intermittent or step-by-step feed,
and hence the shafts 86 87 may be corre-

spondingly actuated to allow the feed-rolls to

remain at rest during the period of the twist-
ing of thefilling-wire around the longitudinal
strands. This 1oosely mounted p]ate or hub
104 on the shaft 102 has an operating-arm 107,
that extends radially therefrom and beyond
the flanged edge of the gear 101, and this arm
is provided with a series of transverse aper-
tures 108, to either of which maybe connected
one end of a pitman 109 by means of a shift-
able bolt 110. The pitman 109 is actuated
positively by a driving-lever 111, which is dis-
posed in a vertical position at the left-hand
side of the machine and adjacent to the main
driving-shaft5. Thisdriving-lever11lisful-
erumed at its lower end to a fulcrum-block
112, fixed to one of the base-sills of the ma-
chine-frame, and on the upper end of said le-
veris fitted an adjustable collar 113, to which
is pivoted, as at 114, the front end of the pit-
man 109, that actuates the clutch-plate or hub
104. -This collar 1131is shiftable on the driv-

ing-lever 111 toward or from the fulerum

thereof to vary the throw or movement of the
pitman 109, and consequently impart differ-
ential vibr atlon or movement to the clutch-
plate or hub 104, aceording to the adjustment
of the collar 113, and binding-screws 115 are
mounted in this collar 113 to hold the same
firmly in its adjusted position on thedriving-
lever11ll. Thedriving-leverisnormally held
by a coiled spring 111" in contact with a eam
111°, which is secured to the end of the main
duvmg -shaft 5, as indicated by dotted lines
in Fig.4and by full lines by Fig. 29, and this
cam is arranged to posmvelynnpel the lever
1111in one direction, while the spring 111> re-
tracts the lever, so that the driving-lever is
actuated to properly vibrate the clutch-con-
trolled gear which pxopels the shafts of the
feed- rolls
To properly direct the filling-wire from the
feed mechanism to the pairs of wires of the
intermediate strands or cables and to pre-
vent the filling-wire when .in position across
the machine from lifting above a horizontal
plane of the opening between the spaced jaws
39 40, the guide-fingers 116 ave provided on
the bed plate 18 of the transverse housing.
These guide-fingers are provided with the
bases 117, as shown by Figs. 9, 10, 11, and 31,
adapted tobe secured rigidly {0 the bed- plate
18, and the fingers 116 are curved upward
and forward, so as to fit over the filling-wire

and prevent it from lifting above the desired

horizontal position.

To properly direct the ﬁllmtr-wne when it
is introduced transversely across the face of
the housing to assume a position between
the pairs of intermediate strands or cables
from the rotary twister-shafts, I provide a
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guide-plate 118, which is adapted to be pre- .

sented above the exposed ends of the twister-

shaftsand toliein the plane of thefence fabric,

and with this guide-plate are combined auto-

- matic ad]ustmw devices for elevating said

guide-plate and retracting the same out ; of the
path of the fence fabric previous to the ad-
vancement orfeed of such fabric through the
machine,whereby the guide-plateis pr e_vented
from interfering With the advancing feed
movement of the fabrie. This guide-plate

has a broad foot-flange 119, arranged to be

presented edgewise in 1elab10n to the back
plate 17 of the boxing or housing, and in the
edge of this foot- ﬂande is formed a longitudi-
nal channel 120, whlch extends contmuously
of the guide- pldte and is arranged to be co-

1n01dent with a shallow chcmnel 121 in the.

rear exposed face of the back plate17 of said
boxing 15. This guide-plate is hung or piv-
otally mounted on the boxing or housm@ to
be lowered forits channel 120 to coincide with
the channel 121, so that the filling-wire may
be guided or directed from the feed mechan-
ism into proper position between the pairs of
wires forming the cables or strands which are
led through the twister-shafts, and when the

.guide-plate is lowered a complete groove or

passage-way is provided between the chan-
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nels 120 and 121 for the passage of the filling-
wire, such channel lying in a horizontal plane
between the horizontal planes of the grooves
in the twister-shafts,reference being had more
particularly to Figs. 7 and 32,  Asshown by
Fig. 18, the broad foot-flange of the guide-
plateisnotched orslotted to enable said flange
to snugly fit upon the strands or cables when
the plate is lowered, and thus the foot-flange
of the guide-plate is adapted to lie in a hori-
zontal of the fence fabric when lowered.
This guide-plate is provided with the sup-
porting-arms 122, which are arched to extend
over and above the back housing-plate 17,
and these arms are pivotally attached at 123
to short posts 124, which rise a suitable height
from the back housing-plate, whereby the
guide-plate is supported by hinged connee-
tions on the transverse housing to be elevated
a sufficient distance for its channeled and
slotted foot to lie out of the path of the cables
or strands and the filling-wire of the fence
fabrie. The gunide-plate is provided at its
ends with the trunnions 125, to which are con-
nected the rear ends of the pitmen 126. (See
Fig. 16.) These pitmen extend longitudi-
nally of the machine, near the sides thereof,
and at their rear ends they pass through eyes
or bearings 129 of the rocking arms 127, the
latter being rigidly attached to anidler rock-
ing shaft 128, which is suitably supported in
bearingson the machine-frame, these parts be-
ing more clearly represented by Figs. 6 and 16.
The longitudinal pitmen or rods 126 are pro-
vided with stop-collars 130, which are adapted
to impinge against the eyes 129 of the rocking
arms 127, and on therearends of these pitmen
orrods are fitted the coiled springs 131, which
have their front ends seated against the arms
127 and their rear ends bearing against the
nuts 132, which are serewed on the threaded
rear extremities of the pitmen 126, whereby
the tension of the springs may be regulated.
The rocking shaft 128, which carries the arms
127 to actuate the swinging guide-plate, are
provided with downwardly-curved levers 133,
which are fast to said shaft 128, and on the
freeends of these levers 133 are loosely mount-
ed the frietion-rolls 134, which ride upon cams
135, fast with the main driving - shaft 5.
Springs 136 are attached to the rocking arms
127 and to suitable projections on the frame

iu rear of said arms 127, and other springs
H b

137 are attached to the levers 133 and to suit-
able places on the machine -frame. The
springs 137 are attached to the levers below
the rock-shaft 128 and on the opposite side
of the levers and arms from the springs 136,
and these springs are arranged to control the
roclk-shaft, the levers, and the arms to pull
the rods or pitmen 126 in a rearward direc-
tion and normally tend to elevate the hinged
guide-plate 118 to its raised position above
and out of the path of the cross-wire; but
this tendency of the springs is counteracted
by the camms 135, which ride against the levers
153 to hold the rods 126 in a position to lower

the plate 118. This plate is held in its low-
ered position by the action of the cam 135 on
the operative connections shown by TFig. 16
during the interval of the feed of the filling-
wire across the twisters, and said plate re-
mains in its lowered position until the filling-
wire is properly positioned between the pairs
of strands or cables contained in the twister-
shafts. Previousto therotation of the twister-
shafts or the advancement of the fabric by
the feed mechanisin provided therefor the
high parts of the cams 135 clear the friction-
rollers 134 and permit the springs 136 137 to
act through the arms 127 against the collars
130 and move the rods or pitmen 126 in a
rearward direction, therebylifting the hinged
plate 118 out of the path of the strands and
filling-wire.

I will now proceed to describe the mech-
anism by which the looped sections of the fill-
ing - wire are forcibly and tightly pressed
around the strands to secure the firm inter-
locking of the filling-wire with the interme-
diate strands. This clenching of the looped
filling-wire with the strands is effected by a
press mechanism which is situated in rear of
the looper mechanism and in the path of
travel of the fabrie, and this clencher-press
mechanism is operated automatically to pre-
sent its working parts into position for action
on the looped filling-wire after it has been
twisted with the intermediate strands and
the fabric has been moved away from the
looper mechanism a distance equivalent to
the spacing of the filling-wires from each
other. This elencher mechanism comprises
a stationary press-bed 138, which is arranged
transversely across the machine-frame in rear
of and contiguous to the bed-plate 18 of the
transverse housing, and the press-bed 138 is
suitably fixed to the main frame to have its
upper surface lie in a plane slightly below the
path ofthe fabric when it is advanced through
the machine, whereby the fabric and the fill-
ing-wires thereof travel over the press-bed.
(See IFig. 7.) The movable head or jaw 139
of the clencher-press is arranged in the ver-
tical plane of the press-bed 138 and normally
sustained above the horizontal path of the
wire fabrie, and this head or jaw is supported
and actuated by devices which forcibly press
the jaw or head upon the looped and twisted
portions of the filling-wire, whereby the press-
bed and the jaw or head coact to tightly clench
the loops and twisted portions of the looped
and twisted filling-wire around the interme-
diate and selvage strands. The movable jaw
or head is supported by vertical rods 140,
which.are slidably fitted in suitable guides
140* of the main frame, and these rods guide
the coiled lifting-springs 141, which are inter-
poséd between the movable head or jaw 139
and the guides of the rods 140, whereby the
springs act against the jaw or head 139 to nor-
mally sustain the latter in a raised position
free from the path of the fabric. The upper
extremities of the rods 140 are threaded for
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the reception of adjusting-nuts 142, which
may be rotated to regulate the tension of the
springs and the position of the jaw or head
139inrelation tothe press-bed 138. The lower
ends of the head carrying and actuating rods
140 are connected with the free ends of the
depressing-levers 143, (see Figs. 5 and 30,)
and these depressing-levers lie in nearly the
horizontal plane of the lifting-levers 47, which
serve to elevate the plungers of the looper
mechanism. The depressing-levers 143 are
pivotally hung, as at 144, to the framing or
pillow-bloeks thereon, and these levers lie be-
low the cam-shaft 52, near the ends thereof,
asshown by Fig. 5. Thisshaft 52 is provided
with a pair of cams 145, which are disposed

in reversed or opposite positions to the cams.

54 on said shaft 52, which actuate the levers
that control the looper-plungers. The cams
145 lie over the depressing-levers 143, and
they act on the latter at different. periods of
time from the action of the cams 54 on the
levers of the looper-plungers, and thus the
head or jaw of the clencher-press is depressed
upon the filling-wire after the looper mechan-
ism has its plungers raised to deflect the fill-
ing-wire for the twisters to loop said wire
around the wires of the intermediate strands.

Iwill now proceed to describe the automatic
knife mechanrism that severs the length of
filling-wire after it has been introduced be-

- tween the wires of the cables which form the
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intermediate strands, and this knife mechan-
ism remains at rest during the feeding of the
filling-wire to its position in the looper mech-
anism and while the latter mechanism is in
action; but before the fabric is advanced to
draw on the sirands or cables and to move
the filling-wire from the looper mechanism to
the clencher-press this knife mechanism is
actudated by its connections with the cam-
shaft 52 to cut off the proper length from the
wire supplied by the feed mechanism, thus
leaving both ends of the length of filling-wire
free for the proper action of the hollow ecar-
rier and twister-shafts 58, said shafts serving
to twist the ends of the length of filling-wire
around the selvage-wires, as heretofore de-
seribed. The knife mechanism is represent-
ed in detail by Fig. 28, and it consists prin-
cipally of a fixed jaw 146 and a movable jaw
149. The jaw 146 is fixed to a part of the
frame between the filling-wire feed mechan-
ism and the transverse boxing or housing 15,
and to properly direct the filling-wire from
the feed mechanism to this jaw 146 of the
knife mechanism one of the guide and ten-
sion devices 96 98 is arranged in the position
shown by Fig. 5 to guide the filling-wire from
the rolls 88 89 directly to the jaw 146. This
jaw is provided with a transverse wire-open-
ing 147, and the movable jaw 149 is provided
with a similar wire-opening 150, the opening
150 being preferably beveled or tapered, as
shown by dotted lines in Fig. 5, so as to make
the openings of the two jaws properly coact
in the severance of the length of filling-wire

'

constituting the

in the machine from that length of the wire

which leads from the reel or bobbin to the
feed mechanism. The movable jaw is ar-
ranged in econtact with one side of the fixed
jaw 146 and between the latter and a fixed
gnide-block 148, which is supported on one
end of the boxing or housing 15. The mov-
able jaw is longer than the fixed jaw 146 to

-have its heel extend below the lower edge of

the fixed jaw, and said movable jaw is piv-
otally supported at 151, preferably on the
fixed jaw,; as shown by Fig. 28. Tothe lower
end or heel of the pivoted swinging jaw is
pivotally econnected one end of a pitman 152,
lying in a horizontal position above a part of
the main frame, and to the rear end of this
pitman is connected a retracting-spring 153,
which is fastened in a suitable way to the
main frame, so as to strain the pitman and
maintain the movable jaw 149 normally in a
position where its wire-opening 150 is coinci-
dent with the wire-opening 147 in the fixed
jaw 146, thus maintaining the jaws of the
knife mechanism in positions for the wire to
pass freely therethrough. The movable jaw
is actuated only at intervals for cutting the
length of wire from. the section contained in
the feed mechanism, and this movement of
the jaw 149 is effected positively by operative
connections with a cam 156 on the cam-shaft
52. (See full lines in Fig. 28 and dotted lines
in Fig. 8.) This cam actson a vertically-dis-
posed lever 154, which is fulcrumed at a point
intermediate of its length at 155 on the left-
hand side of the main frame, and the upper
end of the cam-lever is pivoted, as at 155%, to
the pitman 152. (See Fig. 28.)

The wires that form the intermediate cables
orstrands are fed in pairs from suitable reels
to the twisters of the looper mechanism, and
such wires should be arranged to have the
members of the pairs parallel to each other
and not twisted, to the end that the pairs of
wires may be properly conducted through the
grooved shafts of said twisters. The wires
that form the selvage cables or strands are
guided independently of the pairs of wires
intermediate cables or
strands, and the selvage -strands may be
twisted and barbed before they are fed to the
tubular carrier and twister-shafts 58. The
devices for directing the several wires from
the reels are supported on an upright frame
157, erected at the front end of the machine,
as shown by Figs. 2, 3, and 4. At its sides
this frame supports the plates 159, which
carry the groups of guide-rollers 160, around
which are conducted the twisted or barbed
selvage-wires, and these seélvage-wires pass
under guide-rollers 162, which are loosely
journaled on the arms 161, fixed to the frame
1, at the sides thereof, to sustain the guide-
rollers 162 in the horizontal plane of the hol-
low carrier and twister-shafts 58, whereby
the selvage-wires are properly directed to the
shafts 58. Between the supporting-plates for
the groups of selvage-wire guide-rollers is
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fixed a perforated guide-bar 163, that is ar-
ranged in a horizontal position and has its
openings properly spaced apart to accommo-
date the pairs of wires which are drawn from
the reels to constitute the intermediate
strands or cables, and between this fixed
guide-bar and the twisters is arranged the
rocking tension device 164, which is arranged
in substantially the horizontal plane of said
twisters and is disposed below the plane of
the guide-bar 163 and contiguous to the lat-
ter. This tension device is in the form of a
boxing having perforated flanges 165, the
openings in which are arranged to receive and

space apart the wires of the intermediate
strands. This boxing carries the guide-roll-

ers 166 between the perforated flanges, and
the wires are led through the openings in the
flanges and around the tension-rollers, as
shown by Figs. 1 and 4. The boxing of the
tension device is fixed rigidly to a pair of
rocking arms 167, which are mounted on a
pivotal shaft 168, suitably journaled on the
main frame, and this shaft has an offstand-
ing lever-arm 169, arranged to ride upon a
cam 170 on the main driving-shaft 5. Nor-
mally the tension device assumes a canted or
tilted position in order that the perforated
flanges and the rollers of the boxing will bind
or impinge against the wires and exert the
necessary tension on the intermediate strands
or cables; but when the feed-bars 65 are
movedinarearward direction and the take-up
drum is turned by the step-by-step feed mech-
anism to advanece the fabric through the ma-
chine and draw the strands or cables through
the twisters previous to the attachment of an-
other filling-wire to such strands the lever-
arm is actuated by the cam 170 to turn the
rock-shaft and arms, thereby moving the ten-
sion device to a horizontal position in the
plane of the fence fabric and permitting the
wires to be drawn freely through the tension
device on the advancement or feed of the fab-
rie, after which the tension device is turned
to its canted or tilted position to strain the
wires of the intermediate strands.

The feed or advancement of the fabrie
through the machine after the successive ap-
plication of the filling-wires to the strands is
effected by the rotatable step-by-step feed of
atake-updrum171, assisted by the reciprocat-
ing feed-bars 65,which work in unison with the
reciprocating play of the hollow carrier and
twister-shafts58. Thistake-updrum 171 isar-
ranged in a horizontal position across the rear
end of the main frame, and it is carried by a
horizontal shaft 172, which is journaled in
bearings 173 on said frame 1. Thedrum hasa
pair or series of headssunitably attached tothe
shaft and carrying a series of lags or bars 174,
and eachlagorbaris provided with a plurality
of lugs175176,which arearranged ingroups or
pairstoocenpy staggered relations on the lags.
LKach strand-wire passes between a pair of the
staggered lugs 175 176, (see Figs. 1 and 34,)
and the lugs are spaced to occupy positions

622,406

near the front and rear edges of the lags, so
as to accommodate the filling-wires between
themselves. 'Theselugson thetake-up drum
hold the strands or cables properly spaced on
the take-up drum, and they also furnish the
abutments or pawl-teeth with which the feed-

pawl is adapted to engage in order to turn-

the drum on its axis and effect the proper
feeding of the fabric to the machine. The
lugs project outwardly froin the faces of the
lags to furnish the holds for the feed-pawl,
and they prevent slipping of the strands or
cables when the fabric is advanced on the ro-
tation of said drum. At oppositeendsof the
take-up drum rocking arms 177 are arranged
loosely on the shaft 172, and these rocking

arms project a suitable distance above the-

drum tosustain a gravity feed-pawl 178, which
is hung or pivoted loosely to said ends of the
arm, said feed-pawl arranged to drop by grav-
ity upon the lags and engage with the lugs
thereon. The rocking arm 177 on the right-
hand side of the machine is extended below
the take-up-drum shaft to provide for the piv-
otal attachment of a pitman 179, which is ar-
ranged in a horizontal position at one side of
the machine. This pitman is supported at a
point intermediate of its length by a hanger
180, whieh is pivoted at 181 to the machine-
frame, and the extreme frontend of this pit-
man, which actuates the feed-pawl for the
take-up drum, is connected by a wrist-pin 182
in a variable manner to a crank-disk or one
of a series of crank-arms carried by the main
driving-shaft 5 to impart variable feed mo-
tion to the take-up drum, and thus vary the
rate of feed of the fabric through the machine.
The erank-disk 183 is secured rigidly to the
driving-shaft, and it has a series of two or
more radial arms 184, as represented by Iig.
2. Thesearmsand the erank-disk have open-
ings at different distances from the axis of
the shaft 5 for the reception of the wrist-
pin 182, which may be placed in any one of
said openings of the disk or its arms, accord-
ing to the angular movement it is desired to
impart to the feed-pawl and through the lat-
ter determine the extent of rotation of the
take-up drum. By placing the wrist-pin 182
in the opening farthest from the axis of the
driving-shaft the maximum motion may be
given to the feed-pawl, and the movement
of the take-up drum’is lengthened; but by
shifting the wrist-pin to the opening nearest
the driving-shaft the angular movement of
the feed-pawl may be reduced and the take-
up drum given its minimum movement.

After the fabrie traverses the take-up drum

it is carried horizontally beneath the operat-
ing mechanismsof the machine and coiled on
the winding-reel 185, which is situated at the
front end of the machine. (See Figs.1 to 4,

inclusive.) This winding-reel has a two-part
shaft 186 186, journaled in bearings 187, at-
tached to the npright frame 157, and said reel
is provided with the heads 188 and 189 to re-
ceive the remevable reel-bars 191, which are
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fitted loosely in sockets 190, formed coinci-
dently in the opposing faces of the reél-heads.
The shaft-section 186 is mounted in its bear-
ing to rotate and slide therein, and the head
189 is made fast to said shaft-section 186 to
slide therewith, while the other head 188 and
its shaft-seetion 186* are adapted to remain
at rest while the head 189 travels with the
shaft-section 186 in its endwise adjustment,
thus providing for the withdrawal of the head
189 from engagement with the bars 191 to
permit the roll of fabric to be readily disen-
gaged from the reel. One reel-shaft section
186 is extended beyond the side of the frame
157, as shown by Fig. 12, and in this protrud-
ing end of the shaft is a socket 192, that re-
ceives the pointed end of a clamping’screw
193, the latter having a threaded bearing in
a yoke 194, which is fixed to ocecupy a verti-
cal position on the upright frame 157. This
yoke carries a lever 195, which is fulerumed
thereto, and the lower end of said lever is

. forked to embrace a grooved collar 196, fixed
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to the protruding end of the reel-shaft see-
tion 186. The binding-screw impels the reel-
shaft to a position where the reel-bars 191
force the reel-head 188 against one of the
standards of the upright frame 157 in order
to hold the head 188 parallel to the head 189
and sustain the bars 191 in the sockets of the
two heads; but when this clamping-serew is
retracted the lever 195 may be operated to
move the shaft endwise a sufficient distance
to free the head 188 from the bars191, and
thus permit the roll of fabric to be easily dis-
engaged from the winding-reel, so as to be re-
moved therefrom. ™This winding-reel is ro-
tated by positive connections with the main
driving-shaft 5, and to this shaft is secured
a sprocket-gear 197, around which passes an
endless sprocket-chain 198, that rotates a
sprocket-wheel 199, which is fitted loosely on
one end of areel-driving shaft 200. (See Fig.
20.) This reel-driving shaft is journaled in
bearings 201 on the main frame, (see Fig. 1,)
and the end of theshaft at the left-hand side
of the machine is extended some distance be-
yond the frame to accommodate the friction-
clutch mechanism that controls the loosely-
mounted driven sprocket 199, whereby the
winding-reel driving mechanism is allowed
to slip as the bulk of the fabric increases on
thereel 185, and the latter is actuated to prop-
erly wind the fabrie without exerting undue
tension or strain thereon. It will be under-
stood that the fabric when first wound on the
reel the latter is driven to coil the fabric as
fast as it is fed thereto by the take-up drum;
but as the bulk of the fabric increases the
speed of the winding-drum should be reduced
in order to prevent straining the fabric and
avoid interference with the proper.action of
the other working elements-of the machine.
This end is attained by the provision of the
driving mechanism, of which the loosely-
mounted driven sprocket 199 constitutes one
of the elements. This driven sprockethasa

i1

clutch-face which is opposed to the working
face of a cluteh-disk 202, which is keyed or
otherwise made fast to the reel-driving shaft
200, and against the hub of the loose driven
sprocket bears a eollar 203, which is normally
pressed against said sprocket by a spiral
spring 204, fitted loosely on a threaded length
of the shaft 200. A regulating-nut 205 is
screwed on the threaded length of this shaft
to bear against the spiral spring, which nor-
mally forces the clutch-face of the driven
sprocket into intimate facial contact with the
clutch-disk 202, and this frictional engage-
ment between the sprocket and the cluteh-
disk is sufficient to insure the rotation of the
shaft 200 during the operation of coiling the
fabric on the winding-reel; but when the bulk
of the fabric increases and the strain or pull
of the fabric counteracts the action of the
spring 204 the frictional engagement between
the sprocket 199 and "disk 202 allows the
sprocket and disk to slip, whereby the driv-
ing mechanism actuates the winding-reel at a
speed proper to take up the fabric asitisad-
vanced through the machine by the take-up
drum and feed-bars. The spring-controlled
clutch mechanism and the sprocket-gearing
between the main shaft and the reel-driving
shaft are situated at the left-hand side of the
machine; but said shaft 200 extends across
the machine-frame to have its other end op-
eratively connected by the train of gears 206
to the shaft 186 of the winding-reel. One of
the gears is secured fast to the reel winding-
shaft, another gear is secured detachably, but
in a fast position, on the reel-shaft, and the
third gear is journaled idly on the machine-
frame, as shown by Fig. 2, in a position to
mesh with the described gears, and thereby
transmit the motion of the shaft 200 to the
reel-shaft 186.

The operation of the machine is as follows:
The machine is first threaded by carrying
the wires forming the intermediate strands
to the fixed guide-bar 163, then through the
rocking tension device, thence through the
diametrically opposite grooves in the shafts
and twisters, and finally around the take-up
drum and to the winding-reel. The twisted
orbarbed selvage-wires are conducted around
the groups of rollers 160, beneath the rollers
162, and through the hollow .carrier and
twister-shafts 58, thence around the take-up
drum and the winding-reel. The wire which
forms the filling-wires is led or conducted
through the train of idler-rolls 94, one guide
and tension device, the feed-rolls, the other
guide and’tension device, the cutter mechan-
ism,and the fixed guide-block. The wires hav-
ing been properly threaded in the machine,
it is in eondition for operation. Asthe main
driving-shaft is rotated all of the working

‘elements are set in motion from said shaft

and with the swinging guide-plate 118 in its

lowered position-for its channeled faceto abut.

against the back plate of the transverse hous-
ing and lie coincident with the channel 121
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therein, so that as the notched or slotted foot

of said guide-plate fits upon the longitudinal
strands the feed mechanism advances the fill-
ing-wire transversely across the machine.
This filling-wire is received in the channeled
faces of the guide-plate and the transverse
housing, and the twister-shafts are in the po-
sitionsrepresented by Fig. 9and diametrically
by Fig. 24 to bring the grooves in the twister-
shafts on opposite sides of the path of feed of
the filling-wire. This wire is advanced by
the feed mechanism through the channels of
the boxing and guide-plate which direct the
wire between the spaced pairsg of wires form-
ing the intermediate strands, which are led
through the grooved twister-shafts, and this
length of the filling-wire passes above the
twisted or barbed selvage-strands and below
the guide-flanges 116. During the feed of the
filling-wire to the looper mechanism the knife
or cutter is at rest and the looper-plungers 42
are lowered, while the head or jaw of the
clencher-press is lowered. The wire having
been properly positioned between thestrands,
as shown by Figs. 9 and 24, the feed mech-
anism comes to a period of rest, and the cams
54 actuate the lifting-fingers 47 to raise the
series of plungers in the intervals between
the twisters and the coacting fixed jaws, and
these plungers lift the portions of the wires
between the twisters to the inclined positions
represented by Fig. 10 and diametrically by
Fig. 25. While the plungers are in their
raised positions, the driving rack-bar 25 is
moved in one direction by its lever having
the pitmen connection 34 with-the crank 32
of the longitudinal counter-shaft 27, and the
series of twisters are turned simultaneously
by engagement with this moving rack, where-
by the twisters.are turned or partly turned
to change the positions of the pairs of inter-
mediate strands or cables and cause the
strand-wires to draw or loop the filling-wire
around said pairs of strand-wires. In this

revolution of the twisters the looped portions

of the filling-wire are bent or deflected by
impingement against the opposing faces of
the upper and lower jaws, and the looped
portions of the filling-wire are thus caused to
closely hug the strand-wires, as represented
by Fig. 11 and diametrically by Fig. 26. The
completion of the rotation of the twisters
causes the looped portions of the filling-wires
to be intimately bound around the pairs of
strand-wires in the manner represented by
the diagrammatic Fig. 27, and from the dia-
grams Fig. 24 to 27, inclusive, and the fore-
going description it will be obvious that the
filling-wire is interlocked at a number of
points with the pairs of strand-wires, as dis-
tinctfrom a twistingof the filling and strand
wires together. The driving connection from
the shaft 5 to the shaft 7 and thence through
the pitmen to the lever which actuates the
rack-bar comes to a period of rest after the
twisters assume the positions indicated by
Fig. 27, and the hollow carrier and twister-
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shafts 58, with the feed-bars 65, are now im-
pelled rearward by the driving connections
with the main shaft 5, and simultaneously
with this rearward movement of the hollow
shafts and the feed-bars the feed-pawl is ac-
tuated by its driving connection with the
shaft to turn the take-up drum, whereby the
fabric is advanced through the machine by
the take-up drum and the feed-bars. Pre-
viousto the advancing movement of the fab-
ric by the feed-barsand the take-up drum
the knife mechanism isactuated to swing the
movable jaw on its pivot and sever the length
of the wire, thus freeing the part of the fill-
ing-wire which is united to the intermediate
stands from that length of the wire which is
contained in the feed mechanism, and as the
fabric is advanced by the feed-bars and the
take-up drum the hollow shafts 58 have their
shouldered ends engaged with the free ends
of the filling-wire, whereby the rotating hol-
lowshafts, engaging with said ends of thefill-
ing-wire, serve tocarry the ends of the wire
around the twisted or barbed selvage-wires,
thus uniting the ends of the filling-wire to
the selvage-wires. During thefeeding move-
ment of the fabric from the looper mechanism
to the clencher-press the movable head of
said press is in a raised stationary position,
and as the fabricis advanced the plungers are
lowered and the twisters are returned to their
normal positions, and at the same time the
knife mechanismisrestored toitsfirst position
for the opening in the movable jaw to lie co-

incident with the opening in the fixed jaw,and-

the feed mechanism is also actuated to feed a
new length of wire between the channeled
faces of the housing and the guide-plate, the
latter having been lowered previous to the
feeding of the filling-wire by its feed mech-
anism. The fabric is advanced a distance
equivalent to the space between the looper
mechanism and the clencher-press, or the in-
terval between two adjacent filling -wires,
and at this period the fabric is brought to a
period of rest to bring the filling-wire which
has just been interlocked and twisted with
the intermediate and selvage strands to a
position immediately over the stationary bed
of the clencher-press. The camsnow actuate
the depressing-levers to draw down on the
rods and force the movable head of the
clencher-press upon the looped and twisted
portions of the filling-wire, which rests upon
the bed of the clencher-press, and this head
or jaw thusoperatesto tightly force the looped
and twisted portions of the filling-wire around
the pairs of intermediate strands and the
twisted or barbed selvage-wires. It will be
understood that the elements of the looper
mechanism are returned to their normal po-
sitions, that the guide-plate is lowered oppo-
site to the housing, and the feed mechanism
supplies a new length of filling-wire to the
looper mechanism during the operation of the
clencher-press upon the previously-applied
filling-wire; and by the time that the press
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clenches such filling-wire to thestrands of the

fabric the other filling-wire is being inter-

locked with the strands at the proper place

in advance of the previously applied and
clenched wire. The machine now operates to
advance the fabric a second time, thus bring-
ing the second applied filling-wire in position
beneath the clencher-press, and the take-up
drum and the winding-reel are rotated in uni-
son for the fabric to be advanced through the
machine and to be coiled on the reel. As the
fabric is drawn in a rearward direction the
intermediateandselvage strands passthrough
the tension devices and thehollow shafts,thus
maintaining the proper tension on the inter-
mediate strands. It is evident that as the
bulk of the fabric increases on the winding-
reel the friction feed mechanism for such reel
is allowed to slip and the reel is rotated at a
rate of speed commensurate with the feed of
the fabric to said reel of the take-up drum.

Changes may be made in the form of some
of the parts, while their essential features
are retained and the spirit of the invention
embodied. Hence I do not desire to be lim-
ited to the precise form of all the parts as
shown, reserving the right to vary therefrom.

IIavmrr thus desel 1bed the lnventlon what
I claim is—

1. In a wire-fabric machme a looper mech-

. anism embracing a series of twisters arr anged
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to carry pairs of strand-wires, a series of pIun-
gers for deflecting a filling-wire in relation to
the twisters, and pairs of jaws which coact
with the twisters in interlocking loop portions
of a filling-wire with the strand-wires, in com-
bination with a filling-wire feed mechanism
to deliver a filling-wire in a plane between
the pairs of strand-wires, substantially as de-
seribed.

2. In a wire-fabric machine, the combina-
tion of a loop-forming mechanism arr anged to
carry pairs of strand~wires, a fillin g-wire feed
mechanism for delivering a length of filling-
wire transversely across the strand-wires and
between the members of the pairs of said
strand-wires in the looper mechanism, and a
clencher mechanism adjacent to the looper
mechanism to receive the filling-wire subse-
quent to its union with the strand-wires by
the action of the looper mechanism and ar-
ranged to tightly elench the interlocked por-
tions of the filling-wire with said strand-wires,
substantially as described.

3. In a wire-fabric machine, the combina-
tion of a looper mechanism, a filling-wire feed
mechanism to position the length of filling-
wire between pairs of strand-wires carried by

said looper mechanism, a knife mechanism

situated between the looper mechanism and
the filling-wire feed mechanism, and twister
devices independent of the looper mechanism
and serving to unite the ends of the length of
filling-wire with the selvage-wires of the fab-
rie, substantlally as descubed

4. In a wire-fabric machine, the comblna-
tion ofalooper mechanism arranged to accom-

13

modate a series of strand-wires, a filling-wire
feed mechanism to deliver to the looper mech-
anism asection of filling-wire greaterinlength
than the space between the selvage-wires, a
knife mechanism actuated in unison with the
feed mechanism to sever the filling-wire in
predetermined lengths, and twister devices
independent of the looper mechanism and sit-
nated at the sides of the machine to engage
with the endsof the filling-wire and unite the
same fo the selvage-wires, said twister mech-
anism being advanced and retracted in the
line of feed of the fabric, substantially as de-
scribed.

5. In a wire-fabric machine, the combina-
tion of a looper mechanism for interlocking
the looped portions of a filling-wire with in-
termediate strands of a fence fabric, a feed
mechanism for the filling-wire to direct the
latter between the pairs of strands carried by
the looper mechanism, a knife mechanism be-
tween the feed and looper mechanisms, twist-
ing devices independent of the looper mech-
anism for uniting the ends of a filling-wire
with selvage-wires, and a clencher mechan-
ism adjacent to the looper mechanism and ar-
ranged toreceive a filling-wire after its union
with the longitudinal strands by the action of
the looper and twister mechanisms, substan-
tially as described.

6. In a wire-fabric machine, the combina-
tion of a looper mechanism and a filling-wire
feed mechanism, of a guide arranged to direct
the wire from said feed mechanism between
pairs of strands carried by the looper mech-
anism, and means for retracting said guide
out of the path of the fabric on the advance-
ment of the latter through the machine, sub-
stantially as described.

7. In a wire-fabric machine, the combina-
tion of alooper mechanism, afilling-wire feed
mechanism, a swinging guide-plate arranged
to be presented in operative relation to the
looper and feeder mechanisms to direct a fill-
ing-wire between the wires of strands in said
looper mechanism, and operating mechanism
operatively connected with the  swinging
guide-plate to retract the latter from the
path of the fabrie prior to the advancement

of the latter through-the machine, substan-

tially as described.

8. In a wire-fabric machine, the combina-
tion of a looper mechanism, a filling-wire feed
mechanism, a movable pivoted gunide-plate
having a channeled face which is presented
in operative relation tothe looper mechanism
to direct a filling-wire from the feed mech-
anism between the pairs of wires forming the
strands or cables in the looper mechanism, a
cam-shaft, and lever. connections from said
cam-shaft to the pivoted guide-plate, sub-
stantially as described.

9. In a wire-fabric machine, the combina-
tion with a looper mechanism and a filling-
wire feed mechanism, of a pivoted guide-plate

-to diréct a wire from the feed mechanism be-

tween the wires of strandsin said looper mech-
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anism, a cam-shaft, arock-shaft havinglevers
arranged toride upon the cams of said shafts,
pitmen between the pivoted guide-plate and
said rock-shaft, and springs normally acting
against said levers to impel the guide-plate
out of operative position relatively to the
looper mechanism, substantially asdescribed.

10. In a wire-fabric machine, the combina-
tion with a looper mechanism and a filling-
wire feed mechanism, of a swinging guide-
plate, a cam-shaft, a rock-shaft havinglevers
arranged to ride upon the cams of said shaft,
arms attached to the rock-shaft, pitmen con-
nected to the guide-plate and supported in
said arms of the rock-shaft, springs fitted to
said pitmen to bear against the latter and the
arms, and other springs disposed on opposite
sides of the rock-shaft and connected with
the arms and the levers to normally impel
the pitmen in a direction to lift the guide-
plate out of the path of the fabric, substan-
tially as described.

11. In a wire-fabric machine, the combina-
tion of a looper mechanism arranged to inter-
lock a filling-wire with pairs of strand-wires,
and a clencher mechanism acting on the fill-
ing-wire subsequent to the union of said fill-
ing-wire with the strand-wires, substantially
as described.

12. Inawire-fabricmachine, alooper mech-
anism comprising a series of twistersadapted
to carry pairs of strand-wires, plungers ar-
ranged in the intervals between said twisters
to deflect a filling-wire between the strand-
wires of said twisters, and coacting jaws op-
posite to the twisters to bend the looped por-
tions of the filling-wire around the strand-
wires on the rotation of the twisters, in com-
bination with a feed mechanism, a knife mech-
anism, and means for uniting the ends of a
filling-wire to selvage-wires, substantially as
described.

13. Inawire-fabric machine, alooper mech-
anism comprising a series of rotatable twist-
ers adapted to carry pairs of strand-wires,
pairs of jaws having their working faces dis-
posed opposite to the twisters and arranged
to deflect the looped portions of a filling-wire
around the strand-wires which may be carried
by said twisters, plungers arranged to deflect
the filling-wire in the intervals between the
twisters, means for simultaneously turning
the series of twisters on their axes, and means
for reciprocating the plungers prior to the ro-
tation of the twisters, in combination with a
feed mechanism to direct a filling-wire be-
tween the pairs of wires forming the strands
in said twisters, substantially as desecribed.

14. Inawire-fabric machine, a looper mech-
anism embracing a series of rotatable twist-
ersadapted tocarry pairsof strand-wires, and
devices coacting with said twisters to deflect
looped portions of a filling-wire around the
strand-wires on the rotation of said twisters,
in combination with means for feeding a fill-
ing-wire between the strand-wires carried by
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said twisters, a knife mechanism for cutting
off the length of filling-wire between the
looper and feed mechanisms, means for unit-
ing the ends of the filling-wire with selvage-
wires, and a clencher mechanism to tightly
unite the looped and twisted portions of a fill-
ing-wire with the intermediate and selvage
strands, substantially as deseribed.

15. Inawire-fabrie machine, alooper mech-
anism comprising a series of rotatable twist-
ers, a plarality of jaws arranged in pairs to

‘Thave their working faces lie on opposite sides

of the twisters, a series of plungers arranged
in the intervals between the twisters to de-
flect a filling-wire, a driving rack-bar to ae-
tuate the series of twisters simultancously,
and lifting devices to raise the plungers prior
to the rotation of the twisters on their axes,
in combination with a filling-wire feed mech-
anism, means for advancing the fabric and
moving a filling-wire from position between
the elements of the looper mechanism, a knife
mechanism to sever the wire between the
looper and feed mechanisms prior to the ad-
vancement of the fabric, and twisters inde-
pendent of the looper mechanism to unite the
ends of the filling-wire with selvage-wires,
substantially as described.

16. In a wire-fabric machine, the combina-
tion of alooper mechanism embracing rotata-
ble twisters and a driving rack-bar geared
thereto, afilling-wire feed mechanism, amain
driving-shaft, a counter-shaft geared to the
main driving-shaft to be driven at intervals
thereby, a driving - lever operatively con-
nected with the counter-shaft and with the
driving rack-barof the twisters, a knife mech-
anism,and a filling-wire feed mechanism, sub-
stantially as desecribed.

17. Inawire-fabricmachine, alooper mech-
anism embracing a series of rotatable twist-
ers,adriving rack-bar which meshes with said
twisters, a driving-lever connected with said
rack-bar, and a counter-shaft having opera-
tive connection with-said driving-lever, in
combination with a filling-wire feed mechan-
ism, and a knife mechanism, substantially as
described.

18. In a wire-fabrie machine, the combina-
tion with a series of twisters and a driving
rack-bar constantly in mesh with said twist-
ers, of means for reciprocating said driving-
rack intermittently comprising a counter-
shaft, a main shaft, gearing between the
counter-shaft and main shaft to rotate the
counter-shaft progressively and at intervals
in the continuous rotation of the main shaft,
a pitman having connection with the coun-
ter-shaft to be reciprocated thereby at inter-
mittent intervals, and a driving-lever con-
nected with the pitman and the driving rack-
bar, substantially as described.

19. In a wire-fabric machine, the combina-
tion with reciproeating plungers of a looper
mechanisim, of a series of levers to which said
plungers are operatively connected, and a
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cam-shaft acting against said levers to posi-
tively raise the plungers, substantially as de-
scribed.

20. Inawire-fabric machine, alooper mech-
anism having a series of rotatable twisters, a
series of plungers arranged to travel in the in-
tervals between said twisters and across the
path of feed of the filling-wire to the twisters,
a cam-shaft, a series of levers connected with
the plungers and lying in the path of the cams
on said shaft to positively raise the plungers
prior to the rotation of the twisters, a driv-
ing rack-bar geared with the series of twist-
ers to rotate the latter on their axes, a coun-
ter-shaft connected operatively with the driv-
ing rack-bar, a main driving-shaft to which
the counter-shaft is geared for rotation at in-
tervals thereby, a filling-wire feed mechan-
ism, and a knife mechanism; substantially as
described.

21. In a wire-fabric machine, a transverse
housing provided with a series of journal-
openings, a series of twisters mounted in said
journal -openings and having -the grooved
shafts, means for rotating said twisters on
their axes simultaneously, and plungers op-
erating in the intervals between the twisters
and across the path of a filling-wire adapted
to be supplied between the pairs of strand-
wires in the grooved twister-shafts, in com-
bination with a filling-wire feed mechanism,
and a knife mechanism, substantially as de-
seribed. ,

22. In a wire-fabric machine, a transverse
boxing or housing, a series of twisters jour-
naled therein and having the grooved shafts
adapted to carry pairs of strand-wires, a driv-
ing rack-bar gunided in said boxing or hous-
ing, and a guide-plate pivotally supported on
the boxing or housing, in combination with
means for reciprocating the rack-bar, a series
of plungers arranged to be projected across
the path of feed of the filling-wire and in the
intervals between the twisters, a filling-wire
feed mechanism to supply a filling-wire to the
guide-plate by which said wire is directed be-
tween the pairs of strand-wires in the twister-
shafts, and means for moving the guide-plate
out of the path of the filling and strand wires,
substantially as described.

23. In a wire-fabriec machine, the combina-
tion with a looper mechanisii adapted tocarry
a series of strand-wires, and a feed mechan-
ism, of a movable guide-plate having a chan-
nel in one edge thereof to-receive a filling-
wire from said feed mechanism and provided
with a series of notches or slots adapted to fit
the strand-wires of thelooper mechanism, and
means for moving the guide-plate out of the
path of the filling and stm,nd wires, substan-
tially as de%crlbed -

24. In a wire-fabric machine, the combma-
tion of a loop-forming mechanism, a clencher
mechanism adjacent thereto, an adjustable
guide-plate arranged in operative relation to

the looper mechanism and in advance of the-

clencher mechanism, a filling-wire feed mech-

anism, and means for moving the guide-plate
out of position between the clencher and
looper mechanisms to free it from the path
of the strand and filling wires as the fabric
is advanced from the looper mechanism to
the clencher mechanism, substantially as de-
scribed,

25. In a wire-fabric machine, the combina-
tion with a looper mechanism and a filling-
wire feed mechanism thereto, of a clencher
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mechanism lying in_the path of the fabric as -

it is moved from the looper mechanism, and
twister devices independent of the looper
mechanism to unite the ends of a filling-wire
with selvage-wires as the fabrie travels from
the looper mechanism to the clencher mech-
anism, substantially as described.

26. In a wire-fabric machine, the combina-
tion with a loop-forming mechanism adapted
to carry-the strand-wires, and a filling-wire
feed mechanism to introduce a filling-wire
transversely to the strand-wires for union
therewith by the looper mechanism, of a
clencher mechanism adjacent to the looper
mechanism and embraeing a bed, a movable
head orjaw, and means tor forcibly compress-
ing theinterloc¢ked portionsof the filling-wire
with the strand-wires between the bed and
head of the clencher mechanism,substantially
as deseribed.

27. In a wire-fabric machine, the combina-
tion with a looper mechanism and a filling-
wire feed mechanism of a clencher mechan-
ism situated adjacent to the looper mechan-
ism and having a bed, a reciprocating head
or jaw opposite to the bed, depressing rods
and levers connected with said reciprocating
head or jaw, and a cam-shaft arranged to

' move the levers and forcibly impel the head

or jaw upon a filling-wire when the latter is
between the bed and head in said clencher
mechanism, substantlally as deseribed.

28. In a wire-fabric machine, the combina-
tion with a looper mechanism and a clencher
mechanism, of a cam-shaft having two sets
of cams arranged opposite to each other, a
series of 1eve1s lying in the path of one set
of cams and connected with plungers of the
looper mechanism, and another series of le-
vers lying in the- path of the other series of
cams and. connected with devices to depress
the head or jaw of the clencher mechanism,
substantially as described.

29. In a wire-fabric machine, the combina-
tion with a looper mechanism, a clencher
mechanism, and a knife mechanism, of a sin-
gle cam-shaft having three groups of cams,

Jevers acted on by one group of cams to con-

trol the plungers of the looper mechanism,
other levers acted on by another group of the
cams to depress the head of the clencher
mechanism, aud a third lever controlled by
the remaining cam on said shaft and con-
nected with a movable element of the knife
mechanism, substantially as deseribed.

30. In a wire-fabric machine, the combina-
tion with a filling-wire feed mechanism, of a
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looper mechanism embracing revoluble twist-
ers and plungers movable relatively to said
twisters, a cam-shaft in active relation to the
plungers of the looper mechanism, a knife

mechanism situated between the looper mech--

anism and the filling-wire-feed mechanism,
and a driving-lever connected with a mov-
able element of the knife mechanism and ae-
tively arranged to the cam-shaft, whereby the
knife and looper mechanisms are actuated
from a single cam-shaft, substantially as de-
scribed.

31. In a wire-fabric machine, the combina-
tion with a cam-shaft, a looper mechanism,
and a filling-wire feed mechanism, of a knife
mechanism between the looper and feed mech-
anisms and embracing a fixed knife-block
having a transverse opening, a pivoted knife-
block also provided with an opening arranged
to normally lie coincident to the opening in
the fixed knife-block, and a lever fulerumed
at a pointintermediate of its length and hav-
ing one end connected to the movable knife-
block and its other end fitted actively to a
cam on the cam-shaft, substantially as de-
scribed.

32. In a wire-fabrie machine, the combina-
tion with a looper mechanism and a filling-
wire feed mechanism, of a knife mechanism
between said looper and feed mechanisms and
comprising a stationary perforated knife-
block, a movable perforated knife-block, a

spring to normally hold the movable knife-

block in a position for its opening to coincide
with the opening of the fixed knife-block, a
driving-lever connected with the movable
knife-block, and a cam arranged to vibrate
the driving-lever, substantially as described.

33. In a wire-fabric machine, the combina-
tion with a loop-forming mechanism and a
clencher mechanism, of a filling-wire feed
mechanism, and hollow shafts supporting the
selvage-wires and arranged to engage with
the ends of a filling-wire to twist the latter
around the selvage-wires as the fabric moves
from the looper to the clencher mechanism,
substantially as described.

34. In a wire-fabric machine, the combina-
tion with a looper mechanism and a filling-
wire feed mechanism, of rotatable and recip-
rocating hollow shafts arranged to carry the
selvage-wires and to engage with the ends of
the filling-wire to twist the latter around the
selvage-wires, substantially as described.

35. In a wire-fabric machine, the combina-
tion with a looper mechanism, and a filling-
wire feed mechanism, of hollow shafts ar-
ranged to carry the selvage-wires, means for
reciprocating the hollow shafts, and means
for rotating said hollow shafts on their axes
to twist the ends of the filling-wire around
the selvage-wires, substantially as deseribed.

36. In a wire-fabric machine, the combina-
tion with aloop-forming mechanism arranged
to carry the intermediate strand-wires, and a
filling-wire feed mechanism, of hollow shafts
having the twisters at the ends thereof and
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supporting the selvage-wires of a fabrie,
means for reciprocating the hollow shafts to
present the twisters thereof in operative re-

lation to the ends of a filling-wire subsequent-

to its union, and means for rotating said hol-
low shafts and the twisters thereof on their
axes to unife the ends of the filling-wire with
the selvage-wires, substantially as described.

37. In a wire-fabric machine, the combina-
tion with a loop-forming mechanism and a
filling-wire feed mechanism, of hollow shafts
arranged to carry the selvage-wires and twist
the filling-wires around said selvage-wires,
and pusher or feed bars arranged to recipro-
cate with said hollow shafts, substantially as
described.

38. In a wire-fabric machine, the combina-
tion with a looper mechanism, and a filling-
wire feed mechanism, of hollow shafts having
means for twisting the ends of a filling-wire
around the selvage-wires, means for recipro-
cating said hollow shafts, means for rotating
the hollow shafts on their axes to bring the

twisters thereof into service, and pusher or

feed bars loosely connected with the hollow
shafts to reciprocate therewith and arranged
to be presented in engagement with a filling-
wire, substantially as described.

39. In a wire-fabric machine, the combina-
tion with a loop-forming mechanism and a
filling-wire feed mechanism, of pusher or feed
devices which are presented to engage with
the filling-wire and move the latter from the
looper mechanism, and twister devices to
unite the ends of the filling-wire to selvage-
wires of a fabrie, substantially as described.

40. In a wire-fabric machine, the combina-
tion with a loop-forming mechanism, and a
filling-wire feed mechanism, of reciprocating
feed devices or pushers arranged to move a
filling-wire from engagement with the looper
mechanism subsequent to the union of such
filling-wire with the strand-wires by the ac-
tion of the looper mechanism, and a knife
mechanism to sever the length of filling-wire
prior to the reciprocating movement of the
pusher devices, substantially as described.

41. In a wire-fabric machine, the combina-
tion with a loop-forming mechanism, and a
filling -wire feed mechanism,.of a clencher
mechanism adjacent to the loop - forming
mechanism, pusher devices to move a filling-

wire from the looper mechanism toward the

clencher mechanism, twister devices inde-
pendent of the loop-forming mechanism and
arranged to unite the ends of the filling-wire
with selvage-wires in the movement of a fab-
ric from the loop-forming to the clencher
mechanisms, and a knife mechanism to sever

- the length of filling-wire previous to the en-

gagement of the pusher devices with said fill-
ing-wire, substantially as deseribed.

42. In a wire-fabric machine, the combina-
tion with a loop-forming mechanism, and a
filling-wire feed mechanism, of a knife mech-
anism to sever the wire subsequent to its
union with the loop-forming mechanism, hol-
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low shafts having the twisters at one end
thereof and arranged to be reciprocated and

rotated on their axes, a clencher mechanism

adjacent to the loop- formln@ mechanism, and

pusher devices loosely eonnected with’ said .

shafts to partake of their reciprocating play
and arranged to be presented in engagement
with a ﬁlhn(r-vmrp subsequent to 1ts union
with strand-wires and to move said filling-
wire from the loop-forming mechanism to-
ward the clencher meehamsm substantially
as described.

43. Ina wire-fabric machine, the combina-
tion with a loop-forming mechanism arranged
to carry the strand-wires, and a ﬁlhncr-wwe
feed mechanism, of a take- -up drum around
which pass the strand- -wires or fabrie, a knife
mechanism, pushel devices in active 1elat10n
to the ﬁlhnw -wire in said loop-forming mech-
anism, means for reciprocating the pusher de-
viees in unison with the rotation of the take-
up drum, a feed mechanism for said take-up
drum to rotate the latter with a step-by-step
motion, and means for uniting the ends of a ill-

ing- Wue with selvage- strands, substantially

as descubed

44, In awire-fabric machine, the combina-
tion of a loop-forming mechanism, a filling-
wire feed mechamsm arranged to feed a ﬁll-
ing-wire transversely across strand-wires in
the loop-forming mechanism,a clencher mech-

.anism situated at one side of the loop-form-

ing mechanism and arranged in the path of
feed of the fabric as it is advanced from the
loop - forming mechanism to the clencher
mechanism, and a fabric-feed mechanism to
advance the fabric with a step-by-step motion

_through the machine, substantially as de-
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seribed.

45. In a wire-fabric machine, the combina-
tion with a loop-forming mechanism having a
series of rotatable tw1sters of a driving- shaft
having a eontmuously-mtatmb, mutilated,
bevel-gear,a counter-shaft havmvdmutilated
bevel-gear arranged to be rotated atintervals
by the continuously-rotated gear of the driv-
ing-shaft, a driving-lever connected opera-
tively with the counter-shaft, and a rack-bar
which meshes with the twisters of the looper
mechanism and is connected with said driv-

ing-lever, substantially as described.

46. In a wire-fabric machine, the combina-
tion with aloop- formm@mechamsm of hollow
shafts having tw1sters and amanged to carry
the selvage-wires of the fabrie, a rock-shaft
having arms loosely connected with said hol-
low shafts to permit the latter to rotate on
their axes, a cam-shaft to rock said arms and
reciprocate the hollow shafts, and rotary driv-
ing connections to rotate the hollow shafts and
actuate the twisters thereof to unite the ends
of the filling-wires with selvage-wiresin said
hollow shafts, substantially as described.

47, In a wire-fabric machine, the combina-
tion with a loop-forming mechanism, of tubu-
lar shafts having tw1sters at their ends, a piv-

otal shaft, a cam- shaft arms or levers mount- |

17

ed on the pivotalshafttoengage with the cam-
shaft, sleeves which engage Wlth the hollow
shafts and are pivotally atlached tosaid arms
or levers, and driving devices connected with
said hollow shafts to rotate the latter on their
axes, substantially as described.

48. In a wire-fabric machine, the combina-
tion with a main drlvmo'-shaft and a loop-
forming mechanism, of a filling-wire feed
mechanlsm havmcrthe feed-rolls, anda clutch-
controlled driving mechanism between the

mainshaftand the feed-roll shafts of said feed.

mechanism, substantially as described.

49. In a wire-fabric machine, the combina-
tion with a loop-forming mechanism and a
main driving-shaft, of a filling-wire feed
mechanism having the roll-carrying shafts, a
driving-leverin operative relation to the main
shaft, and a clutch-controlled gear connected
with said driving-lever and meshing with a
gear on one of the roll-shafts, substantially
as described.

50. In a wire-fabric machine, the combina-
tion with a main driving-shaft and the roll-
shafts of a filling-wire feed mechanism, of a
driving-lever in operative relation to a cam
on said main shaft, 4 bevel-gear meshing with
a gear on one of the roll-shafts, and a vibra-
tory clutch connected with said driving-lever
aud having yieldable clutch-arms arranged
to engage with the driving-gear as the clautch
is moved in one direction and to free them-
selves from the driving-gear on the reverse
movement of the cluteh, substantially as de-
scribed.

51. In a wire-fabric machine, the combina-
tion with a main driving-shaft and a roll-shaft
of a filling-wire mechanism, of a driving-le-
ver in active relation to the cam on said main
shaft, a driving-gear meshing with a gear-pin-
ion on one of the roll-shafts, a cluteh in ac-
tive relation to the driving-gear, and a shift-
able connection between the lever and said
cluteh to vary the angular movement of the
driving-gear through -such clutch and shift-
able connection, snbstantially as described.

52. In a wire-fabric machine, the combina-
tion with a main driving-shaft, and a filling-
wire feed mechanism, of a driving-gear mesh-
ing with a gear on one of the roll-shafts of
said feed mechanism, a lever in active rela-

-tion to the cam on the driving-shaft, a clufch

engaging with the driving-gear, and a pitman

connected with said clutch and having a shift-

able pivotal engagement with the driving-le-
ver, substantially as described.

53. In a wire-fabric machine, the combina-
tion with a loop-forming mechanism, of a fill-
ing-wire feed mechanism, a main driving-
shaft, a take-up drum, pivoted arms carrying
afeed-pawlin operative relation to such take-
up drum, a pitman connected to the pivoted
arms, and means whereby the pitman may be
connected with the main driving-shaftat vari-
able distances from the axis thereof, substan-
tially as 'described.

54. In a wire-fabric machine, the combina-
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tion with a main driving-shaft, a loop-form-
ing mechanism and a filling-wire feed mech-
anism, of a crank-disk carried by the driving-
shaft and having arms, a pitman having a
wrist-pin to be attached to said erank-disk or
thearmsthereof, atake-updrum,afeed-pawl,
and operative connections between the pit-
man and the feed-pawl, substantially as de-
seribed.

55. Inawire-fabric machine, a take-up drum
having a series of lags or barsand a plurality
of lugs arranged in staggered relation to each
otheronsaid lags or bars, in combination with
a loop-forming mechanism; a main shaft, a
feed-pawl, and operative connections from
the feed-pawl to the main driving-shaft, sub-
stantially as described.

56. In a wire-fabric machine, the combina-
tion with a loop-forming mechanism having a
series of twisters and a main driving-shaft,
of a rocking tensiondevice carried by a rock-
shaft, and levers from the rock-shaft to cams
on the main driving-shaft whereby the ten-
sion device may assume an angular position
with relation to the line of feed of the wires
to their respective twisters, substantially as
described.

57. In.a wire-fabric machine, the combina-
tion with twisters of a loop-forming mechan-
ism and a driving-shaft having a cam, of a
rock-shaft provided with a lever to ride upon
said eam, arms movable with the rock-shaft
and earrying a tension device which is ar-
ranged to assume a canted or tilted. position
with relation to the line of feed of the wires
to said twisters, and a guide-bar elevated
above and sitnated adjacent to the rocking
tension device, substantially as described.

58. In a wire-fabriec machine, the combina-
tion with a main driving-shaft, of a.reel-driv-
ing shaft, a driving connection from the main
driving-shaft to the reel-driving shaft and
embracing a yieldable clutch connection, and
atwo-part reel-shaft, one member of which is
geared to the reel-driving shaft and the other
member of the reel-shaft is shiftable for the
ready removal of the reeled or coiled fabrie,
substantially as deseribed.

59. In a wire-fabric machine, the combina-
tion with a main driving-shaft, and a reel-
driving shaft, of an intermediate driving con-
nection between the two shafts and said driv-
ing connéction having a yieldable cluteh con-
nection befween fast and loose members fit-

ted to the reel-driving shaft, a two-part recl-
shaft having one member shiftable relatively
to the other member, and gearing between
the non-shiftable member of the reel-shaft
and the reel-driving shaft, substantially as
described.. ‘

60. In a wire-fabrie machine, the combina-
tion with a main driving-shaft, a reel-driving
shaft, and a driving connection between said
shafts, of a two-part reel-shaft having a non-
shiftable member geared to the reel-driving
shaft and a shiftable member in alinement
with the non-shiftable member, means for
clamping the two members of the reel-shaft
against endwise movement relatively one to
the other, and reel-bars confined removably
on the two members of the shaft, substantially
as described. '

61. Inawire-fabricmachine,a winding-reel
ecomprising a shiftable shaft, heads mounted
on said shaft and having reel-barsinterlocked
detachably therewith, means for holding the
reel-shaft in a position to insure the engage-
ment of said reel-bars with the heads, and a
lever connected with the reel-shaft to give
endwise movement thereto, substantially as
described. :

62. In a wire-fabric machine, the combina-
tion of ‘a slidable and rotatable winding-reel
shaft, the ‘socketed heads mounted on said
shaft, a series of reel-bars fitted detachably

to the sockets of said heads; a yoke, a clamp-

ing-spindle mounted in the yoke to engage
with the reel-shaft, and a lever fulerumed on
the yoke and connected loosely with said reel-
shaft, substantially as deseribed.

63. In a wire-fabric machine, the combina-
tion with twisters of a looper mechanism, of
hollow shafts having twisters independent of
the looper mechanism, a fixed guide-bar ar-
ranged to receive the pairs of wires which are
supplied to the twisters of the looping mech-
anism, a rocking tension device situated be-
tween the guide-bar and said looper-twisters,
and independent guides arranged to direct
selvage-wires to the hollow shafts, substan-
tially as deseribed.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

CHARLES E. WARNER.

Witnesses: .

WM. WALLACE,
W. B. KILER.
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